Scheme S1. Synthetic procedure towards cholesteryl-4-amino-4-oxobutanoic acid (compound 2).
Synthesis of lipopeptides (see Scheme S2/3). E 4 (EIAALEK) 4 and K 4 (KIAALKE) 4 peptides were synthesized on an automatic CEM peptide synthesizer on a scale of 250 µmol. Fmoc chemistry was applied for this synthesis and Sieber amide resin with a loading of 0.69 mmol/g was used. Amino acid couplings were performed with 4 eq. of the appropriate amino acid, 4 eq. of the activator HCTU and 8 eq. of the base DIPEA. Fmoc deprotection was performed with piperidine:DMF (4:6 v/v). After that N 3 -PEG 4 -COOH was coupled to the peptide on the resin using 4 eq. of DIPEA and 3 eq. of HOBT in DMF overnight.
After that N 3 was reduced to NH 2 using 8 eq. of P(CH 3 ) 3 (1 M in toluene) in dioxane/H 2 O 4:1 mixture. In the final step cholesteryl-4-amino-4-oxobutanoic acid (compound 2, 2 eq) was coupled to the PEG4 linker using 5 eq. of DIPEA and 4 eq. of PyBOP in DMF:DCM ( 
Cell culture
Hela, NIH/3T3, and CHO cells were grown as a monolayer at 37 °C in 7% CO 2 atmosphere, and were maintained in a continuous logarithmic culture in Dulbecco's Modified Eagle Medium (DMEM)
containing phenol red completed with 10% Fetal Calf Serum (FCS), penicillin/ streptomycin (100 units/ml, 0.1 mg/ml, respectively), and Glutamax (2 mM). Medium was replaced every 3 days and cells were passaged by trypsinization at 70% confluence. Uveal melanoma cells (Mel 270) were maintained in RPMI1640 medium with 10% FCS and 2 mM Glutamax.
Liposome preparation for lipid mixing assay
The seconds, in between measurements the plate was kept on ice.
Decorated liposome preparation for contents mixing assay
The mixing of aqueous contents between batches of liposomes was assayed according to Wilschut et al. 1 For this assay, fluorescence time series measurements were started immediately after mixing 100 µl of the fluorescent-labeled (20 mM sulphorhodamine) liposome suspension with 100 µl of unlabeled liposome suspension in 96 well plate. The sulphorhodamine fluorescence intensity at 580 nm was monitored in a continuous fashion for 3600 seconds. After that the liposomes were lysed by the addition of 10 µl of 10 wt% Triton X-100 in PBS to obtain 100% values. The percentage of fluorescence increase (%F(t)) is calculated as %F(t)=(F(t)-F0)/(F max -F 0 ) where F(t) is the fluorescence intensity measured at time t, F 0 is the 0% fluorescence and F max is the fluorescence intensity measured after addition of Triton x-100. The experiment was performed in three replicates. 
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